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The Claims , 

What is claimed is: 



1. A fiber optic switching module comprising: 

first and a second group of optical fiber receptacles 
which We separated from each other at opposite ends of a free 
space optical path, and each of which groups is respectively 
adapted fior receiving and fixing ends of optical fibers; 

lensefs juxtaposed with ends of optical fibers fixed 
respectively at the first and second groups and disposed along 
the optical Vath between groups, each of said lenses being 
respectively deposed with respect to an end of an associated 
optical fiber ok the first or second group so that a beams of 
light as may be eVitted from the end of the optical fiber pass 
through said immediately adjacent lens to propagate as a 



beams throu 



quasi-collimated 
toward said second or 

a first and a seco 
tors that are both dispo 
groups of optical fiber 
beam deflectors being 
optical fiber receptac 
deflectors that equals t 
it is associated, each o 
or said second set: 



ths 



optical path from said lens 
irst/group o\ optical fiber receptacles; 

lective light beam def lec- 
d along the optical path between the 
s, each of said sets of light 
d with one of the groups of 
fiaving a number of light beam 
1 fibers in the group with which 

s in said first 



ets of r< 



peq^eptac 
sso\iatj 
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the /igrtt beam def lecti 
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being associated with oneW the optical fibers in the 
associated group of optical fibeV receptacles; 

being located along the \ optical path so the 

quasi-collimated beam of light as \ay be emitted from the 

lens associated with the optical frber impinges upon the 

light beam deflector to be reflected tfaerefrom through the 
optical path; and 

being energizable by drive signals \supplied to said 
fiber optic switching module to be oriente\ for reflecting 
the quasi-collimated beam of light as may }\ emitted from 
the associated optical fiber to also reflect o\f a selected 
one of the light beam deflectors in said sec\nd or said 
first set; 
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whereby a pair of light beam deflectors, one light beam deflector 
^pf the pair belonging to the first set and one belonging to the 
,^cond set, may be selected and oriented by the drive signals 
supplied thereto to couple a quasi-collimated beam of light 
propagating through the optical path from the end of one optical 
fiber^as may be fixed in the optical fiber receptacle either of 
the fir^t or of the second group to reflect sequentially off the 
pair of energized light beam deflectors into a selected one of 
the optical fiber receptacles so as to enter an optical fiber as 
may be fixed^at the second or at the first group of optical fiber 
receptacles . 



2. The fiWr optic switching module of claim 1 wherein the 
first group of optical fiber receptacles is located at a side A 
of the fiber optic\ switching module, and the second group of 
optical fiber receptacles J^OiOcated at a side B of the fiber 
optic switching moduli sade A|being spaced apart from side B; 
and wherein the first a¥d secoiid sets of light beam deflectors 
are also spaced apart ffroty each other. 



3 . The fiber 
optical path between 



op/tic sw 



ide 



ching module of claim 2 wherein the 
afki side B is C-s*haped. 



4. The fiber ojbtic/switch 
optical path between \±&e A and s 



fodule of claim 2 wherein the 
e B is Z-shaped. 



5. The fiber optic switching mclule of claim 2 wherein the 
optical path between side A and side b\_s W-shaped. 

6. The fiber optic switching module\pf claim 2 wherein to 
fold the optical path between said sets of l\ght beam deflectors 
a mirror is disposed therebetween. 



7. The fiber optic switching module of claUm 1 wherein to 
fold the optical path between said sets of light be^am deflectors 
a mirror is disposed therebetween. 
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8. The fiber optic switching module of claim 1 wherein the 
fir sift group includes only one optical fiber receptacle and the 
second group includes the remaining optical fiber receptacles 
wherebV the fiber optic switching module couples a beam of light 
from tlife end of an optical fiber as may be fixed in the one 
optical Mber receptacle to the end of any optical fiber as may 
be fixed lW the second group of optical fiber receptacles. 

9 * The\ fiber optic switching module of claim 1 wherein 
lenses included in the fiber optic switching module have faces 
that are oriented at an oblique angle with respect to a longitu- 
dinal axis of ea&h lens so beams of light from ends of optical 
fiber as may be fjked in the optical fiber receptacles emitted 
at an angle with rekpect to a center line of the optical fiber 
become aligned with tsjie longitudinal axis of the lens. 



10. The fiber opt\c switching module of claim 1 wherein 
lenses included in the f\ber optic switching module are formed 
with a smaller diameter oOter surface which is disposed nearer 
to an end of an optical fiber as may be fixed in one of the 
optical fiber receptacles, tfte lenses also being formed with a 
larger diameter outer surface \mich is disposed further from an 
end of an optical fiber as may\be fixed in one of the optical 
fiber receptacles than the smallel diameter outer surface of the 
lens . 



11. The fiber optic switching Inodule of claim 1 wherein 
individual optical fiber receptacles ar\ conically-shaped and are 
adapted to receive an individual, mating, conically-shaped 
optical fiber collimator assembly which carries the lens that is 
associated with an optical fiber as may beVixed in the optical 
fiber receptacle, the optical fiber collimator assembly also 
being adapted for receiving and fixing an end oV an optical fiber 
therein . 



12. The fiber optic switching module of claVLm 11 further 
comprising environmental housing that encloses the\ptical path 
through which the beams of light propagate. 
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13. The fiber optic switching module of claim 12 wherein 
the Environmental housing provides temperature regulation for 
maintaining a stable operating environment for the fiber optic 
switching module. 

14. Ijhe fiber optic switching module of claim 12 wherein 
dry gas flVs through the environmental housing to hinder 
moisture f romVondensing within the fiber optic switching module. 



10 



15. The fTber optic switching module of claim 12 wherein 
the environmentalViousing is pressurized to exclude atmosphere 
surrounding the environmental housing from entering the fiber 
optic switching module . 



16. The fiber optuc 
the environmental housin 
hinder moisture from cond 
module . 



17. The fiber opti 
a wall of the environmen 
feed-through through whi 



ing module of claim 12 wherein 
|es a nonsaturable microdryer to 
ising within the fiber optic switching 




hing module of claim 12 wherein 
ng is pierced by an electrical 
ve signals pass. 



18. A fiber optic swiccn compxiiLs^rrc 

a fiber optic switching module thVt receives and fixes ends 
of optical fibers, and that includes a\plurality of reflective 
light beam deflectors which may be se\ected as pairs to be 
oriented responsive to drive signals supplied to said fiber optic 
switching module for coupling a beam of ligVt between a pair of 
optical fibers fixed in said fiber optic switching module, said 
fiber optic switching module also producing orVentation signals 
from each light beam deflector which indicate orientation 
thereof; and 

at least one portcard that supplies the driv*e signals to 
said fiber optic switching module for orienting a\ least one 
light beam deflector included therein, and which receives the 
orientation signals produced by that light beam deflectbr, said 
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^portcard also receiving data which specify an orientation for the 
.ght beam deflector, comparing those received data with the 
orientation signals received from the light beam deflector, and 
adjusting the drive signals supplied to said fiber optic 
switching module to reduce any difference between the received 
data artd the orientation signals. 



10 
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19 • V portcard adapted for use in a fiber optic switch that 
includes an\fi 



\ 



ber optic switching module that receives and fixes 
ends of optical fibers, and that includes a plurality of 
reflective liglifc beam deflectors which may be selected as pairs 
to be oriented refeponsi 

optic switching module /or cjoupling a beam of light between a 



pair of optical frfoe 
module, said fiber 
orientation signals /ro\ 
orientation thereof 
a driver circ 
fiber optic switc 
beam deflector in 




rive signals supplied to said fiber 



d in said fiber optic switching 

witching module also producing 
light beam deflector which indicate 
card comprising: 

pplying the dp^fe signals to said 

for orxej^ting at least one light 
d 
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a dual axis servo that receives data which specify an 
orientation for the light beam deflector, and also receives the 
orientation signals produced by tftat light beam deflector, the 
portcard comparing the data with the \rientation signals received 
from the light beam deflector, and adjusting the drive signals 
supplied to said fiber optic switching module to reduce any 
difference between the received data and ^he orientation signals. 



20. The portcard of claim 19 wherein \aid driver circuit 
supplies electrostatic drive signals to \aid fiber optic 
switching module . 



